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The  Well  Lighted  Schoolhouse 
— A  Cooperative  Effort 

Conserving  the  eyesight  of  school  childreyi  is  the  precious 
task  not  only  of  the  architect  and  the  illuminating  engi- 
neer but  also  of  the  teacher,  the  librarian  and  the  custodian 
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ALTHOUGH  there  have  been  many  schools 
without  buildings,  never  has  a  building  in 
^  itself,  no  matter  how  beautiful,  constituted 
a  school.  A  building  contributes  to  the  making 
of  a  school  only  insofar  as  it  helps  to  facilitate 
the  building  that  is  going  on  within  every  school 
worthy  of  the  name. 

For  this  real  building  that  goes  on  within  there 
are  two  essentials — utility  and  beauty.  One  is 
just  as  necessary  as  the  other;  neither  can  be 
sacrificed.  If  beauty  alone  is  considered,  the  re- 
sult may  be  a  group  of  esthetics  without  the 
foundation  or  the  essential  qualities  to  form  an 
integral  part  of  society — mistletoe  feeding  upon 


the  oak.  If  beauty  is  sacrificed  to  utility,  the 
result  may  be  a  workaday  static  world  without 
the  inspiration  that  is  the  impetus  to  progress. 
The  building  without  must  typify  the  building 
within.   Utility  and  beauty  must  grow  in  unison. 

The  traveler  often  marvels  at  the  palaces  of 
high  schools  that  are  the  pride  of  many  a  com- 
munity, with  their  exquisite  designing  and  with 
every  modern  device  for  efficiency  and  comfort. 
Fortunately,  it  is  now  only  occasionally  that  the 
architect  in  his  desire  for  symmetry  places  a 
window  in  front  of  the  classroom,  thus  torturing 
the  pupils  who  must  suffer  day  after  day  the 
bodily  reaction  from  eyestrain  that  almost  in- 
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In  this  well  lighted  classroom  none  of 


the  pupils  is  subjected  to  eyestrain. 


Price,  5  cents 


variably  results  from  their  having  to  face  light. 

For  the  most  part,  far  greater  attention  is 
given  to  high  school  buildings  than  to  elementary 
schools.  Necessary  as  are  fine  high  schools,  good 
conditions  are,  if  possible,  even  more  essential 
in  elementary  schools,  first,  because  of  the  larger 
numbers  of  pupils  attending  them,  and,  second, 
because  of  the  greater  susceptibility  of  younger 
children  to  incorrect  conditions. 

Schools  would  doubtless  resent  being  compared 
to  factories,  yet  there  are  some  points  of  simi- 
larity. In  both  it  is  the  output  that  is  the  reason 
for  their  existence.  In  both  the  test  of  the  out- 
put is  the  same — it  must  be  able  to  compete  with 
other  outputs,  to  excel  if  possible,  but  at  least 
to  hold  its  own.  There  are,  however,  essential 
points  of  difference.  The  factory  can  use  a  se- 
lective method  in  choosing  its  personnel.  In  the 
schools  only  a  most  limited  selection  is  possible. 
Moreover,  in  the  factory  the  output  is  the  finished 
product  that  must  stand  or  fall  by  its  acceptance 
or  nonacceptance  by  the  consumer.  In  the  schools 
the  product  will  never  be  finished ;  education  is  a 
continuing  process.  In  the  factory  the  human 
element  enters  into  the  production  as  a  means  to 
an  end ;  in  the  schools  humanity  itself  is  the 
product. 

Although,  because  of  the  mass  production  of 
the  factory,  the  school  objects  to  a  comparison, 
in  one  particular  it  has  much  to  learn — the  fac- 
tory has  realized  that  untoward  conditions  seri- 
ously affect  the  product.  In  consequence,  it  has 
not  only  attempted  to  discover  its  difficulties,  but 
has  in  many  instances  made  an  intelligent  effort 
to  overcome  them.  In  one  case,  a  factory  that 
increased  its  lighting  at  a  cost  of  1  per  cent  in- 
creased its  output  12  per  cent,  had  less  wastage 
of  material,  less  sickness  and  loss  of  time  and  a 
greatly  lowered  accident  rate. 

What  the  School  Oives  Its  Pupils 

Many  large  department  stores  have  also  found 
that  by  not  only  increasing  their  lighting,  but  by 
arranging  the  proper  type  of  lighting  for  each 
department,  they  have  been  able  to  increase  their 
sales.  Goods  are  easily  seen,  colors  may  be  dis- 
tinguished and  matched  if  necessaiy  and,  in  addi- 
tion, intelligent  sales  persons  make  purchases 
attractive. 

The  school  has  been  somewhat  slower  than  the 
factory  and  the  department  store  to  recognize 
the  value  of  such  fundamentals  in  increasing  out- 
put, in  less  wastage  of  material  and  in  less  loss 
of  time.  It,  too,  must  furnish  better  lighting 
conditions  adapted  to  its  special  requirements, 
and  it  must  have  a  greater  number  of  intelligent 
teachers  to  present  carefully  selected  material. 


Fortunately,  many  persons  who  are  connected 
with  the  present  day  school,  both  within  and 
without  the  building,  are  realizing  that  the  chief 
avenue  of  educational  approach  to  the  brain  is 
the  sense  of  sight  and  that  unless  it  is  a  well 
lighted  avenue  the  probability  of  reaching  the 
desired  goal  is  more  or  less  problematical. 

Since  the  experiments  of  Dresslar  and  South- 
erland,!  new  school  buildings  are  being  planned 
so  that  the  majority  of  classrooms  face  east  or 
west.  These  exposures  not  only  give  a  maximum 
of  light  with  a  minimum  of  glare  but  they  pro- 
vide some  sunlight  for  all  children  at  some  time 
of  the  day.  The  old  arrangement  that  made  the 
rooms  face  north  and  south  deprived  half  the 
children  of  all  sunlight  and  gave  to  others  a  con- 
stantly changing  light  that  required  an  unpropor- 
tionate  amount  of  attention  to  control  it  properly. 

Ample  Glass  Area  Is  Necessary 

Modern  architects  recognize  the  necessity  for 
ample  glass  area,  at  least  one-fifth  and  preferably 
one-fourth  of  the  floor  area.  By  experience  they 
have  learned  that  narrow  mullions  reduce 
shadows  to  a  minimum  and  that  since  the  best 
light  comes  from  above  the  glass  area  should 
reach  as  near  to  the  ceiling  as  possible ;  that  win- 
dows placed  too  near  to  the  front  of  the  room  will 
be  likely  to  cause  glare  on  blackboards ;  that  high 
window  sills  are  not  to  prevent  the  children  from 
seeing  out  but  to  avoid  shadows  on  the  desks; 
that  unilateral  lighting  helps  to  prevent  cross 
lights  and  shadows  and  also  obviates  the  neces- 
sity for  the  teacher's  having  to  face  the  light 
with  a  possible  resulting  eyestrain;  that  if  bi- 
lateral lighting  is  the  only  method  that  can  be 
used,  the  windows  should  be  to  the  left  and  rear 
and  that  the  window  sills,  particularly  those  to 
the  rear  of  the  children,  should  be  high  enough 
to  prevent  children  from  having  to  work  in  their 
own  shadows.  It  is  with  nothing  less  than  aston- 
ishment that  in  these  modern  days  one  occasion- 
ally sees,  even  in  a  new  school  building,  windows 
at  the  front  of  the  room. 

When  an  architect  completes  his  plans  for  the 
best  natural  lighting  of  all  rooms  in  a  building, 
the  task  of  the  illuminating  engineer  begins. 
Every  school  that  is  used  for  evening  classes  or 
that  is  located  geographically  where  there  are 
dark  days  should  be  adequately  lighted  arti- 
ficially. The  use  to  which  the  room  is  to  be  put 
will  naturally  have  to  be  considered  in  evaluating 
the  lighting  possibilities.  Thus  the  illuminating 
engineer  will  not  arrange  for  as  much  artificial 
lighting  in  an  auditorium  that  is  not  to  be  used 
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for  close  eye  work  as  in  a  library  where  such 
use  of  the  eyes  is  constantly  being  made.  He 
will  know  that  rooms  used  for  sewing  or  for  com- 
mercial studies,  such  as  bookkeeping,  will  require 
even  a  higher  lighting  intensity  than  ordinary 
classrooms. 

His  two  great  considerations,  as  in  the  case  of 
natural  lighting,  will  be  sufficient,  well  distributed 
light  for  the  work  required  and  an  absence  of 
glare.  In  the  classroom,  for  instance,  a  minimum 
of  eight  foot  candles  is  suggested  on  all  working 
planes,  but  twelve  foot  candles  are  recommended. 


separate  switches,  since  children  on  the  dark 
side  of  the  room  need  artificial  light  more  fre- 
quently than  those  near  the  windows.  If  a  to- 
tally enclosing  globe  of  translucent  glass  is  used 
(this  has  been  found  the  most  advantageous  for 
school  buildings  from  the  standpoint  of  mainte- 
nance), it  will  be  hung  approximately  one  and 
one-half  feet  from  the  ceiling  to  ensure  proper 
distribution.  A  daylight  glass  is  now  available 
which  gives  an  artificial  illumination  that  blends 
well  with  daylight.  Naturally,  the  globe  selected 
will  be  of  low  brilliance  to  prevent  glare  both 


A  sectional  blackboard,  raised  desks  and  seats  placed  at  an  angle  to  the  windows  are  features  of  this  classroom. 


This  means  that  distribution  is  an  important  fac- 
tor. Fortunately,  the  illuminating  engineer,  as 
well  as  the  architect,  may  now  combine  utility 
with  beauty.  To  be  sure,  the  single  electric  lamp 
hung  on  a  dangling  cord  from  the  ceiling  of  the 
schoolroom  is  not  quite  a  thing  of  the  past,  but 
its  race  is  almost  run.  The  illuminating  engineer 
will  consider  maintenance  and  will  select  a  type 
of  luminary  best  suited  to  school  needs. 

If  each  working  plane  is  to  receive  twelve  foot 
candles  of  properly  diffused  artificial  illumina- 
tion, the  ordinary  classroom,  24  by  32  by  I21/2 
feet,  will  require  six  luminaries  hung  in  two  rows 
approximately  six  feet  from  the  walls,  twelve  feet 
apart  crosswise  and  ten  feet  apart  lengthwise. 
It  is  advisable  to  have  the  lengthwise  rows  on 


when  it  is  lighted  and  when  it  is  unlighted.  A 
faint  decoration  in  thin  brown  lines  will  add  to 
the  general  appearance  of  the  globe  and  will  as- 
sist in  preventing  glare. 

If  the  room  is  used  at  night,  or  if  the  school 
is  in  a  section  where  the  days  may  be  so  dark 
that  the  natural  daylight  fails  frequently,  each 
luminary  should  be  equipped  with  a  300-watt 
lamp.  If,  however,  the  illumination  is  for  the 
purpose  of  supplementing  daylight,  a  lower  watt- 
age may  be  used. 

But  even  if  the  architect  and  the  illuminating 
engineer  use  every  possible  skill  to  provide  ade- 
quate illumination  without  glare,  the  interior 
decorator,  the  business  manager  who  chooses  the 
furniture  or  indeed  the  teacher  who  fails  to  put 


the  equipment  to  its  intended  use  may  nullify  the 
best  of  their  efforts.  Walls,  ceilings,  woodwork 
and  furniture  should  be  in  dull  finish  if  glare  is 
to  be  prevented.  A  light  buff  wall  has  a  good 
reflective  value.  A  white  or  light  cream  ceiling 
helps  to  distribute  light  evenly.  Sunlight  will  be 
well  diffused  by  two  translucent,  buff-colored 
shades  hung  at  the  center  of  each  window  so  that 
one  may  be  pulled  up  and  the  other  down.  Need- 
less to  say,  these  will  not  adjust  themselves. 

"Electric  Eye"  Is  Useful 

The  changing  daily  and  seasonal  position  of  the 
sun  must  be  taken  into  consideration.  All  too 
often  the  teacher  becomes  so  engrossed  in  her 
academic  work  that  she  forgets  to  change  the 
position  of  the  shades  when  the  sky  becomes 
darkened  or  to  turn  on  the  electric  lights  when 
artificial  illumination  becomes  necessary.  A  re- 
cent device  called  the  "electric  eye"  is  sometimes 
used  as  a  sentinel.  When  the  natural  light  drops 
below  the  desired  amount,  a  signal  from  the 
"electric  eye"  automatically  turns  on  the  current. 

A  teacher  in  her  enthusiasm  to  take  rigid 
formality  out  of  the  classroom  may  seat  her  first 
and  second  graders  about  tables  so  arranged  that 
half  of  them  face  the  light  while  the  others  work 
in  their  own  shadows.  Another  teacher  in  at- 
tempting to  socialize  her  group  may  ask  them  to 
gather  about  her  in  a  semicii'cle,  with  somewhat 
similar  results.  The  librarian,  eager  to  encour- 
age a  taste  for  reading,  may  permit  children  to 
bend  over  their  books  in  such  manner  as  to  cut 
off  the  light. 

The  method  common  to  so  many  schools  of 
arranging  seats  in  lines  parallel  to  the  windows 
imposes  upon  many  of  the  children  in  the  back 
of  the  room  a  glare  from  fi'ont  windows.  Also, 
light  received  on  the  horizontal  causes  highlights 
and  shadows  on  material  used  on  the  desks.  It  is 
such  a  simple  matter,  if  a  little  forethought  is 
used,  (even  if  the  seats  must  be  stationary)  to 


have  them  arranged  at  an  angle  slightly  away 
from  the  window  so  that  the  light  will  come  from 
above  over  the  pupils'  shoulders. 

Again,  the  light  provided  by  the  architect  and 
illuminating  engineer  may  have  its  value  greatly 
decreased  by  the  use  of  flat  desks,  over  which  the 
children  will  bend  no  matter  how  urgent  and 
repeated  is  the  call  for  good  posture.  A  raised 
desk  will  help  to  prevent  foreshortening  of  the 
printed  or  written  page,  and,  what  is  far  more 
important,  will  assist  in  preventing  that  conges- 
tion in  the  front  of  the  eyes  which  comes  from 
bending  over  a  flat  surface. 

In  other  instances  the  architect  and  the  illumi- 
nating engineer,  the  business  manager  and  the 
teacher  may  do  all  in  their  power  to  give  the  best 
possible  lighting  values  to  the  pupils,  only  to  have 
them  defrauded  of  their  benefits  by  a  janitor, 
who,  because  he  is  lazy,  careless  or  overworked, 
allows  an  accumulation  of  dust  on  windows,  tran- 
soms and  globes  to  cut  down  the  light  supply  to  a 
fraction  of  its  power,  or  who  fails  to  replace 
burned  out  lamps. 

For  children  with  such  seriously  defective  vi- 
sion that  they  cannot  make  use  of  the  ordinary 
school  equipment,  there  have  been  established  in 
many  communities  sight  saving  classes  in  which 
special  attention  is  given  to  correct  lighting.  If 
all  children  could  have  a  like  consideration 
throughout  their  school  life,  perhaps  there  would 
be  fewer  candidates  for  these  special  classes. 
But  it  is  apparent  that  it  must  be  a  cooperative 
effort — the  providing  of  good  light,  combined 
with  the  ability  to  use  it  correctly  and  the  proper 
care  necessary  to  maintain  it  adequately. 

So  may  the  eyes,  the  highroad  of  educational 
approach  to  the  brain,  be  helped  to  reach  the  goal, 
not  only  with  the  least  possible  expenditure  of 
time  and  energy  but  with  something  to  spare  for 
the  appreciation  of  the  world  upon  which  they 
look,  and  for  joy  in  their  work. 
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